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DETAILED ACTION 



Information Disclosure Statement 

1 . The prior art documents submitted by applicant in the Information Disclosure 
Statement filed on 10/15/2003, have all been considered and made of record (note the 
attached copy of form PTO-1449). 



Drawings 

2. The drawings, filed on 10/15/2003, are accepted. 



Specification 

3. Applicants 1 cooperation is requested in correcting any errors of which applicants 
may become aware in the specification. 



Claim Rejections - 35 USC § 103 
4. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 
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5. This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 
the various claims was commonly owned at the time any inventions covered therein 
were made absent any evidence to the contrary. Applicant is advised of the obligation 
under 37 CFR 1 .56 to point out the inventor and invention dates of each claim that was 
not commonly owned at the time a later invention was made in order for the examiner to 
consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 
prior art under 35 U.S.C. 1 03(a). 

6. Claims 1-6 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Wagner (U.S. Patent 4,474,424) in view of Zhang et al. (U.S. Patent 6,108,471). 

With respect to claim 1 , Wagner (figure 1 ) discloses a fiberoptic wavelength 
combiner comprising a collimating lens (12) having a first surface (16) and a second 
surface (18), opposite the first surface (16); two input optical fibers (22 and 24) secured 
to the first surface (16), each input optical fiber conducting light at a wavelength that is 
different from other input optical fibers (M and X2)\ reflectors (26 and 32) spaced from 
the second surface, the reflectors having a front surface facing the collimating lens and 
a rear surface (as shown in figure 1 ); an output optical fiber (20) secured to the first 
surface (16), whereby light form the at least two input fibers (22 and 24) is collimated by 
the lens (12) and made incident on the reflectors (26 and 32) (column 2, lines 9-24) and 
direct the light back through the collimating lens onto the output optical fiber (20). 
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FIG. I 




I4 26 32 



Wagner does not explicitly disclose a wedge mirror (as recited in claims 1 and 4) 
having a front surface provided with a first reflective coating and the rear surface 
provided with a second reflective coating. 

However, Zhang et al. (figures 4 and 5 and column 5, line 54- column 6, line 19) 
disclose a wedge mirror having a front surface (30) provided with a first reflective 
coating and the rear surface (31) provided with a second reflective coating. Such an 
element would advantageously provide high reflection to a certain wavelength band and 
optimize to reflect the wavelength band. Therefore, it would have been obvious to one 
having ordinary skill in the art at the time the invention was made to modify the device of 
Wagner with the wedge mirror having the front and rear surfaces with the first and 
second reflective coatings (accordance with the teaching of Zhang et al.). Doing so 
would be beneficial to obtain the high reflection to a certain wavelength band and 
optimize to reflect the wavelength band. 
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With respect to claim 2, Wagner (figure 1) discloses the combiner; wherein light 
collimated by the lens (12) forms a collimated beam for each input optical fiber (22 and 
24). 

Wagner does not explicitly disclose each collimated beam exits the lens at an 
angle within a range of 1° to 3°. 

However, the angle of the collimated beam exiting the lens being within the range 
of 1° to 3° is considered to be obvious, since the fiber spacing is dependent on the 
choice of beam angles. It would advantageously provide a good arrangement of optical 
signal transmission elements and low the insertion loss. Therefore, it would have been 
obvious to one having ordinary skill in the art at the time the invention was made to 
modify the angle of the collimated beam exiting the lens of Wagner's device within the 
range as claimed for the purpose of obtaining the better arrangement of the optical 
signal transmission elements and reduce the insertion loss, and it also has been held 
that where the general conditions of a claim are disclosed in the prior art, discovering 
the optimum or workable ranges involves only routine skill in the art and it is noted that 
the applicant does not disclose criticality in the ranges claimed. In re Alter, 105 USPQ 
233 (see MPEP § 2144.05). 



Application/Control Number: 10/686,963 Page 6 

Art Unit: 2874 

With respect to claim 3, Wagner (figure 1) discloses the combiner; wherein light 
collimated by the lens (12) forms a collimated beam for each input optical fiber (22 and 
24). 

Wagner does not specifically disclose each collimated beam exits the lens at an 
angle within a range of 1 .8° to 2°. 

However, the angle of the collimated beam exiting the lens being within the range 
of 1 .8° to 2° is considered to be obvious, since the fiber spacing is dependent on the 
choice of beam angles. It would advantageously provide a good arrangement of optical 
signal transmission elements and low the insertion loss. Therefore, it would have been 
obvious to one having ordinary skill in the art at the time the invention was made to 
modify the angle of the collimated beam exiting the lens of Wagner's device within the 
range as claimed for the purpose of obtaining the better arrangement of the optical 
signal transmission elements and reduce the insertion loss, and it also has been held 
that where the general conditions of a claim are disclosed in the prior art, discovering 
the optimum or workable ranges involves only routine skill in the art and it is noted that 
the applicant does not disclose criticality in the ranges claimed. In re Aller, 105 USPQ 
233 (see MPEP§ 2144.05). 

With respect to claim 4, Wagner (figure 1 ) discloses the reflectors (26 and 32) 
having angles relative to a central optical axis (14) through the lens (12). 

Wagner does not explicitly disclose the angle of the reflector, relative to a central 
optical axis through the lens, that is twice the angle of the exiting collimated beam. 
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However, the angle of the reflector being twice the angle of the exiting collimated 
beam is also considered to be obvious, since the fiber spacing is dependent on the 
selection of beam angles. It would advantageously provide a good arrangement of 
optical signal transmission elements and low the insertion loss. Therefore, it would have 
been obvious to one having ordinary skill in the art at the time the invention was made 
to modify the angle setting, relative to the central axis of the lens, between the reflector 
and the exiting collimated beam of Wagner's device with the value as claimed for the 
purpose of obtaining the better arrangement of the optical signal transmission elements 
and reduce the insertion loss, and it also has been held that discovering an optimum 
value of a result effective variable involves only routine skill in the art and it is noted that 
the applicant does not disclose criticality in the value claimed. In re Boesch, 617 F. 2d 
272, 205 USPQ 215 (CCPA 1980) (see MPEP § 2144.05). 

With respect to claim 5, Wagner (figure 1 and column 2, lines 45-47) discloses 
the combiner, wherein two input optical fibers (22 and 24) are used with a first input 
optical fiber (22) conducting light of wavelength A,1 and a second input optical fiber (24) 
conducting light of wavelength X2, wherein A,1 is different than X2. 

With respect to claim 6, Wagner (column 2, lines 29-40) discloses wavelength 
transmission of greater than 80% for whichever band is passed. 
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Wagner does not explicitly disclose the first reflective coating is at least 99% 
reflective at wavelength A,1 and transmits at least 99% at wavelength X2 and wherein 
the second reflective coating is at least 99% reflective at wavelength X2. 

However, the first reflective coating being at least 99% reflective at wavelength 
A.1 and transmitting at least 99% at wavelength X2 and the second reflective coating 
being at least 99% reflective at wavelength X2 are considered to be obvious, since the 
efficiency of the optical transmission is dependent on how good of the reflective coating 
to reflect the light beam. Such an element would advantageously provide a highly 
efficient transmission of optical signal. Therefore, it would have been obvious to one 
having ordinary skill in the art at the time the invention was made to modify the reflective 
coating of the reflectors of Wagner's device with the value as claimed to reflect and 
transmit the light beam for the purpose of obtaining the highly efficient transmission of 
optical signal, and it also has been held that discovering an optimum value of a result 
effective variable involves only routine skill in the art and it is noted that the applicant 
does not disclose criticality in the value claimed. In re Boesch, 617 F. 2d 272, 205 USPQ 
215 (CCPA 1980) (see MPEP § 2144.05). 

7. Claims 8-13 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Wagner (as cited above) in view of Zhang et al. (as cited above) and Takahashi (U.S. 
Patent 6,563,987). 

With respect to claim 8, Wagner (figure 1 ) discloses a method of aligning a 
fiberoptic wavelength combiner comprising a collimating lens (12) having a first surface 
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(16) and a second surface (18), opposite the first surface (16); two input optical fibers 
(22 and 24) secured to the first surface (16), each input optical fiber conducting light at a 
wavelength that is different from other input optical fibers (M and X2)\ reflectors (26 and 
32) spaced from the second surface, the reflectors having a front surface facing the 
collimating lens and a rear surface (as shown in figure 1); an output optical fiber (20) 
secured to the first surface (16), whereby light form the at least two input fibers (22 and 
24) is collimated by the lens (12) and made incident on the reflectors (26 and 32) 
(column 2, lines 9-24) and direct the light back through the collimating lens onto the 
output optical fiber (20). 

Wagner does not explicitly disclose a wedge mirror (as recited in claims 8 and 
11) having a front surface provided with a first reflective coating and the rear surface 
provided with a second reflective coating. 

However, Zhang et al. (figures 4 and 5 and column 5, line 54- column 6, line 19) 
disclose a wedge mirror having a front surface (30) provided with a first reflective 
coating and the rear surface (31) provided with a second reflective coating. Such an 
element would advantageously provide high reflection to a certain wavelength band and 
optimize to reflect the wavelength band. Therefore, it would have been obvious to one 
having ordinary skill in the art at the time the invention was made to modify the device of 
Wagner with the wedge mirror having the front and rear surfaces with the first and 
second reflective coatings (accordance with the teaching of Zhang et al.). Doing so 
would be beneficial to obtain the high reflection to a certain wavelength band and 
optimize to reflect the wavelength band. 
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The combination of Wagner and Zhang et al. substantially disclose the invention 
as claimed. 

Neither Wagner nor Zhang et al. disclose a method of aligning a fiberoptic 
wavelength combiner further comprising adjusting orientation of the mirror and locations 
of all optical fibers relative to a center of the first surface of the lens before fusing the 
optical fibers to the first surface of the lens. 

However, Takahashi (column 7, lines 10-44) discloses the alignment of the 
fiberoptic wavelength combiner further comprising adjusting orientation of the mirror and 
locations of all optical fibers relative to a center of the first surface of the lens before 
fusing the optical fibers to the first surface of the lens. Such an element would 
advantageously provide no optical insertion loss (column 8, lines 6-7). Therefore, it 
would have been obvious to one having ordinary skill in the art at the time the invention 
was made to modify the method of making the device structure of the above 
combination by adjusting orientation of the mirror and locations of all optical fibers 
relative to a center of the first surface of the lens before fusing the optical fibers to the 
first surface of the lens (accordance with the teaching of Takahashi). Doing so would be 
beneficial to facilitate the manufacture of the optical device with low optical insertion 
loss and high optical transmission rates. 

With respect to claim 9, Wagner (figure 1 ) discloses the combiner; wherein light 
collimated by the lens (12) forms a collimated beam for each input optical fiber (22 and 
24). 
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Wagner does not explicitly disclose each collimated beam exits the lens at an 
angle within a range of 1° to 3°. 

However, the angle of the collimated beam exiting the lens being within the range 
of 1° to 3° is considered to be obvious, since the fiber spacing is dependent on the 
choice of beam angles. It would advantageously provide a good arrangement of optical 
signal transmission elements and low the insertion loss. Therefore, it would have been 
obvious to one having ordinary skill in the art at the time the invention was made to 
modify the angle of the collimated beam exiting the lens of Wagner's device within the 
range as claimed for the purpose of obtaining the better arrangement of the optical 
signal transmission elements and reduce the insertion loss, and it also has been held 
that where the general conditions of a claim are disclosed in the prior art, discovering 
the optimum or workable ranges involves only routine skill in the art and it is noted that 
the applicant does not disclose criticality in the ranges claimed. In re Alter, 105 USPQ 
233 (see MPEP § 2144.05). 

With respect to claim 10, Wagner (figure 1) discloses the combiner; wherein light 
collimated by the lens (12) forms a collimated beam for each input optical fiber (22 and 
24). 

Wagner does not specifically disclose each collimated beam exits the lens at an 
angle within a range of 1 .8° to 2°. 

However, the angle of the collimated beam exiting the lens being within the range 
of 1 .8° to 2° is considered to be obvious, since the fiber spacing is dependent on the 
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choice of beam angles. It would advantageously provide a good arrangement of optical 
signal transmission elements and low the insertion loss. Therefore, it would have been 
obvious to one having ordinary skill in the art at the time the invention was made to 
modify the angle of the collimated beam exiting the lens of Wagner's device within the 
range as claimed for the purpose of obtaining the better arrangement of the optical 
signal transmission elements and reduce the insertion loss, and it also has been held 
that where the general conditions of a claim are disclosed in the prior art, discovering 
the optimum or workable ranges involves only routine skill in the art and it is noted that 
the applicant does not disclose criticality in the ranges claimed. In re Alter, 105 USPQ 
233 (see MPEP§ 2144.05). 

With respect to claim 1 1 , Wagner (figure 1 ) discloses the reflectors (26 and 32) 
having angles relative to a central optical axis (14) through the lens (12). 

Wagner does not explicitly disclose the angle of the reflector, relative to a central 
optical axis through the lens, that is twice the angle of the exiting collimated beam. 

However, the angle of the reflector being twice the angle of the exiting collimated 
beam is also considered to be obvious, since the fiber spacing is dependent on the 
selection of beam angles. It would advantageously provide a good arrangement of 
optical signal transmission elements and low the insertion loss. Therefore, it would have 
been obvious to one having ordinary skill in the art at the time the invention was made 
to modify the angle setting, relative to the central axis of the lens, between the reflector 
and the exiting collimated beam of Wagner's device with the value as claimed for the 
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purpose of obtaining the better arrangement of the optical signal transmission elements 
and reduce the insertion loss, and it also has been held that discovering an optimum 
value of a result effective variable involves only routine skill in the art and it is noted that 
the applicant does not disclose criticality in the value claimed. In re Boesch, 617 F. 2d 
272, 205 USPQ 215 (CCPA 1980) (see MPEP § 2144.05). 

With respect to claim 12, Wagner (figure 1 and column 2, lines 45-47) discloses 
the combiner, wherein two input optical fibers (22 and 24) are used with a first input 
optical fiber (22) conducting light of wavelength M and a second input optical fiber (24) 
conducting light of wavelength A2, wherein A,1 is different than X2. 

With respect to claim 13, Wagner (column 2, lines 29-40) discloses wavelength 
transmission of greater than 80% for whichever band is passed. 

Wagner does not explicitly disclose the first reflective coating is at least 99% 
reflective at wavelength M and transmits at least 99% at wavelength 12 and wherein 
the second reflective coating is at least 99% reflective at wavelength X2. 

However, the first reflective coating being at least 99% reflective at wavelength 
A,1 and transmitting at least 99% at wavelength X2 and the second reflective coating 
being at least 99% reflective at wavelength X2 are considered to be obvious, since the 
efficiency of the optical transmission is dependent on how good of the reflective coating 
to reflect the light beam. Such an element would advantageously provide a highly 
efficient transmission of optical signal. Therefore, it would have been obvious to one 
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having ordinary skill in the art at the time the invention was made to modify the reflective 
coating of the reflectors of Wagner's device with the value as claimed to reflect and 
transmit the light beam for the purpose of obtaining the highly efficient transmission of 
optical signal, and it also has been held that discovering an optimum value of a result 
effective variable involves only routine skill in the art and it is noted that the applicant 
does not disclose criticality in the value claimed. In re Boesch, 617 F. 2d 272, 205 USPQ 
215 (CCPA 1980) (see MPEP § 2144.05). 

Allowable Subject Matter 

8. Claims 7 and 14 are objected to as being dependent upon a rejected base claim, 
but would be allowable if rewritten in independent form including all of the limitations of 
the base claim and any intervening claims. 

The prior art fails to disclose or reasonably suggest the combiner wherein the 
output optical fiber is single mode for longer of the two wavelengths A,1 and X2 and is 
multimode for the shorter of the two wavelengths. 

Conclusion 

9. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Jennifer Doan whose telephone number is (571) 272- 
2346. The examiner can normally be reached on Monday to Thursday from 6:00 am to 
3:30 pm, second Friday off. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Rodney Bovernick can be reached on (571) 272-2344. The fax phone 
number for the organization where this application or proceeding is assigned is 703- 



Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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Patent examiner 
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